Introduction Stab-wound injuries to the spinal cord are rare and currently, do not have a well-established management in the literature despite its strong association with neurological injury. Case presentation We report a case of a patient with a stab-wound injury with a knife in the lumbar region, who underwent direct removal in the operating room without surgical exploration. Upon admission, the patient had no neurological deficit. The X-rays and CT scan before removal showed the involvement of >50% of the intramedullary canal at L2. The removal was performed in the operating room with a surgical team available and ready in case there was neurological deterioration during the procedure. Discussion We concluded that any neurologic deficit in a patient with a stab-wound injury in the spine must mandate surgical exploration and in patients without neurological deficit, direct removal of the stabbing object is a safe and effective method without adding the risks of a surgical exploration.
Introduction
The annual incidence of traumatic spinal cord injury worldwide is estimated at 35 patients per million population. The average age at the time of the injury is 32 years and the male to female ratio is 4:1. Motor vehicle and motorcycle accidents are the leading cause of traumatic spinal cord injuries, representing >35% of spinal cord injuries per year. About 15% of traumatic spinal cord injuries are the result of violent encounters, often with firearms and blades or edged weapons and 9% are secondary to athletic activities, such as contact sports [1] .
Stab-wound injuries in the spine are rare in developed countries, but continue to be a source of traumatic cord injury in developing countries. Due to the low incidence of these lesions in developed countries, its approach is not well established yet [2] .
The currently reported management of patients with stabwound injuries in the spine and a neurologic deficit is surgical exploration, decompression, and removal of the foreign material in the case of retention in the spinal canal [3] [4] [5] [6] [7] . Surgical exploration in the management of patients without a neurological deficit is controversial due to the risk of injury during the procedure.
We report a case of a patient admitted to the Emergency Department with a stab-wound injury with a knife in the lumbar region and the approach and treatment established.
Case presentation
A 20-year-old male patient was admitted to the Emergency Department with a stab-wound injury with a knife in the lumbar region after having participated in an armed robbery 1-h prior admission (Fig. 1) . On admission, the patient was hemodynamically stable and with 15 points in the Glasgow Coma Scale. While performing the initial assessment, we realized that the patient did not present any neurological deficit (the patient had normal sensory function and a full range of motion against normal resistance in the lower extremities, the rectal tone was normal and voluntary anal contraction was present).
Ap and Lateral radiographs (Fig. 2) and a CT-Scan (Fig.  3 ) of the spine were requested to assess the position and direction of the knife, showing a midline trajectory in the lumbar spine passing through the inter-laminar space pointed towards the superior endplate of L2 involving >50% of the intramedullary canal.
We performed direct withdrawal of the retained knife in the operating room under conscious sedation with a surgical team available and ready to perform a surgical exploration in case there was neurological deterioration, hemorrhage or leakage of cerebrospinal fluid (CSF) during or after the procedure.
With the patient lying prone, the knife was retrieved from the wound applying gentle traction, paying attention to the presence of hemorrhage or leakage of cerebrospinal fluid (CSF) during or after the procedure. After the removal, radiographs were taken to rule out the presence of retained material in the spinal canal (Fig. 4) . Irrigation and debridement of the wound with saline were performed and the wound was closed with simple sutures. Postoperative antibiotics were used and no steroids were administered. The patient had a normal neurological examination after the withdrawal.
The patient was kept under observation for three days without presenting any complication. A neurological examination was performed prior to discharge and the patient continued without any neurological sequel or pain and was able to walk without immobilization of the spine.
To our knowledge, this is the only case reported of a patient with a stab-wound injury in the spine by a foreign object (knife) with involvement of >50% of the intramedullary canal presenting with a normal neurologic examination that was treated with direct removal of the knife and continued without neurologic deficit in the follow-up.
Discussion
The approach of the patient with penetrating trauma to the spine with and without neurological compromise must follow the ATLS (Advanced Trauma Life Support) protocol to rule out injuries that could put the patient's life at risk. Once the patient has been stabilized, it is important to perform a full neurological assessment before the withdrawal of the knife. It is necessary that the object must not be removed until radiographic studies are available to assess the position and possible compromised structures.
Stab-wound injuries to the spine are not common, but they are associated with a high percentage of neurological deficit. [4, 8] .
Surgical exploration is mandatory in a patient with a neurological deficit at admission or deterioration while performing the withdrawal [3, 4] . Peacock et al. in a review of 450 stab-wound spine injuries established indications for surgical exploration after withdrawal: leakage of cerebrospinal fluid (CSF), radiological signs of cord compression and retention of a foreign body in the medullary canal [2] .
It should be emphasized that surgical exploration is not a harmless procedure and adds risks to the patient [9, 10] such as vascular injury, infection and the increase of the secondary damage to the previously established spinal cord injury. The benefits of the surgical procedure should be assessed against the risks of the patient [11] .
Reported late complications such as myelopathy [12] , intramedullary abscess, neurological deficit and spinal instability have been reported due to penetrating injuries in the spine [13, 14] , none of them present in our patient prior discharge.
In his follow-up 3 weeks after discharge, the patient continued without any neurological deficit, the wound was closed and the patient returned to a fully functional level.
We concluded that any neurologic deficit in a patient with a stab-wound injury in the spine must mandate surgical exploration and in a patient without neurological deficit, direct removal of the stabbing object is a safe and effective method without adding the risks of a surgical exploration.
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